Abstract. In radar target tracking systems, the extraction of information is exectured using a high end processor. As the path of the target is random, the state variables are restricted to nonlinear model. In general, non-Gaussian noise is commonly observed in target tracking. To provide more accuracy and reduced computational complexity, various techniques like unscented particle filter (UPF), adaptive residual unscented particle filters (ARUPF) had been proposed earlier. However, to improve the performance, a method is proposed that on combining the ARUPF with Gaussian related weights. The simulation results for the MSE and the run time error show that the proposed technique is more accurate with high diversity in the particles.
Introduction
In the present scenario, non-linearity is a major problem in many communication applications like target tracking. In target tracking, as the path of the target is random, the state variables are restricted to nonlinear model. In general, we examine nonGaussian noise in target tracking. Particle filtering algorithm is applied to this system, but has many drawbacks. The particle filter uses sampling importance such as resampling which leads to less diversity and due to the usage of large number of particles for estimation the computational complexity is more. Several algorithms are proposed earlier which include Unscented Particle Filter (UPF) [7] , GM-UPF with adaptive residual algorithm [11] and Markov Chain Monte Carlo Particle Filter (MCMCPF) [13] to resolve the less diversity and degeneracy problems. But these methods failed to resolve the computational complexity problem. For solving this, adaptive MCMC particle filter and adaptive residual unscented particle filter (ARUPF) [17] were introduced. However, these filters need to be enhanced to improve the real time capability of UPF.
At the Initial stage particles are sampled from prior pdfs and particle weights are assigned by importance density resulting in the dependency on the choice. The principle of importance density is to reduce the state variance. Optimal importance density is a conditional posterior density of the state. However, it is difficult to sample the particles from posterior density. Hence, importance density is used to approximate it. Commonly Gaussian density is chosen as importance density.
In this paper, a new algorithm for importance density in particle filters is proposed. Gaussian weights are imparted in ARUPF [17] . This proposed technique is referred as ARUPF-GW.
The simulation results evaluated on Unscented Particle Filter (UPF), proposed algorithm and ARUPF in terms of mean square error (MSE) [13] and run time. By examining the results, we can conclude that proposed algorithm is more accurate.
Adaptive Residual Particle filter
Compared to various particle filtering techniques, UPF was well established for accuracy. As a result, UPF is chosen for the approximation of the state estimation problem. For the improved performance of UPF, importance re-sampling is replaced by adaptive residual re-sampling. However, UPF has computational complexity since it uses UKF for each particle at each step. To reduce the computational cost, we use Relative entropy [12] which adaptively changes the number of particles for every iteration. To reduce the computational complexity by maintaining the accuracy, we propose an algorithm: adaptive residual unscented particle filter.
Steps are as follows: 
Adaptive Residual Unscented Particle filter with Gaussian Weights
In this proposed algorithm, we take unscented transformation for better posterior PDF and Gaussian weights are imparted to improve the state accuracy. The ARUPF [17] performs better than the adaptive MCMC particle filter and unscented particle filter both in terms of accuracy and computational time. In order to improve the real time capability of unscented particle filter, the accuracy can be improved even better. Hence, Gaussian weights are combined with ARUPF.
The particles are initially sampled from prior PDF and weights are calculated from importance density. The efficiency of particle filters focus on the choice of importance density but the importance density is a posterior density of the state from which sampling the particles is difficult. Instead, importance density is used to approximate it, commonly Gaussian density is chosen. The weights calculated from this Gaussian density to estimate the state are referred as Gaussian weights.
Steps 
Simulation results
To elucidate the effectiveness of the proposed ARUPF-GW, a dynamic nonlinear system is considered. Under certain number of simulations being carried out in Dell computer with 4GB RAM and Intel core-i3 CPU, we elucidated the efficiency of ARUPF-GW by judging against with ARUPF, UPF and ARUPF-GW. To analyze the performance and illustrate the consistency and convergence of above algorithms, Mean Square Error of UPF, ARUPF and ARUPF-GW are shown in Fig-2 . In this plot, ARUPF-GW's MSE is lower than the other techniques. Hence, we can conclude that performance and consistency are better for ARUPF-GW as compared to UPF and ARUPF. 
Conclusion
In this paper Adaptive Residual Unscented Particle Filter with Gaussian weights has been proposed to reduce the computational time and to improve the accuracy in target tracking. This algorithm utilizes Gaussian weights to measure the weights and to normalize the weights. These weights are calculated from importance density which is posterior density from which sampling the particles is difficult. Hence, we go for Gaussian density to approximate the state. This algorithm improves the accuracy and develops the real time capability when compared to UPF and ARUPF. Further, this algorithm can be explored and analyzed with least computational cost with high accuracy.
